HERITABLE VARIATION IN ETHANOL TOLERANCE AND ITS ASSOCIATION WITH BIOCHEMICAL TRAITS IN DROSOPHILA MELANOGASTER.
To help elucidate mechanisms of larval ethanol tolerance seven isochromosomal lines of Drosophila melanogaster with different second chromosomes were fed a growth-limiting concentration of ethanol (4.5% v/v) and examined for associations between growth traits and biochemical characteristics that had previously been implicated in the determination of tolerance variation. Repeated measures of survival and development time over four generations verified the inherited nature of these traits. Significant variation among the lines were evident for flux from ethanol into lipid, for activity levels of alcohol dehydrogenase and glycerol-3-phosphate oxidase (GPO), and for levels of long chain and unsaturated fatty acids. A high degree of positive association occurred among the variables. A partial correlation analysis controlling for performance of the lines on ethanol-free medium revealed a strong association between the degree of long chain fatty acid content and line survival when ethanol was fed. The correlation between GPO activity and survival in an ethanol environment appeared to depend on the association of GPO activity with long chain fatty acid content. The positive correlations of flux from ethanol into lipid with many of the other variables suggested that the ADH pathway influenced the level of ethanol tolerance. These associations are all consistent with the hypothesis that the lipid content of body tissues, especially the levels of long chain and unsaturated fatty acids in cell membranes, may have an important influence on both spatial and interspecific variation in the ethanol tolerance of larvae.